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Background
Interprofessional education (IPE) can be defined as "occasions when two or more professions learn from and about each other to improve collaboration and quality of care" (Centre for the Advancement of Interprofessional Education [CAIPE], 2011) . IPE strives to diminish the development of early stereotypes and positively influence the development of more positive professional attitudes. IPE is perceived as important for the development of mutual professional respect and trust (Pullon, 2008) . Becoming a member of an interprofessional team is an experiential process requiring an interactive approach to learning. These approaches should draw upon real-life clinical problems to stimulate interprofessional problem-solving and should incorporate small group, experiential methods of learning (Curran, Sharpe, Flynn, & Button, 2010) .
The development of improved interprofessional communication is topical in Ireland with the recent establishment of primary care facilities. Health and social services are currently being and will in the future be provided in primary care facilities in communities throughout Ireland. These services are being delivered by multidisciplinary primary care teams who work closely together to meet the individual's needs by providing a single point of contact to the health system. An individual's care is overseen by a key case worker, one of the health professionals within the primary care team, hence the requirement for each health care professional within the team to be familiar with the role of the other professions.
The multidisciplinary nature of these facilities will necessitate health care professionals working together in a more integrated way than previously. In order to improve interdisciplinary communication, it is important to introduce cross discipline interaction during the undergraduate education years. IPE aims to facilitate effective team working, inform communication and understanding between professions and promote continuity of care. The challenge faced in the Irish health care system is about providing integrated and seamless care that is perceived as effective by the patient and is an acceptable part of the working practice of all professionals involved in their care (Hammick, 1998) .
Problem-based learning (PBL) was chosen as an appropriate educational approach for the introduction of the IPE module (Hughes & Lucas,1997) . PBL is "learning that results from the process of working towards the understanding or resolution of a problem" (Menahem & Paget, 1990, p.57) . The core principal of PBL is that the scenario/problem is presented before any theory is learned and that the students build their knowledge base using the problem with which they have been presented rather than by learning the theory in advance (Barrows & Tamblyn, 1980) . Learning is student-centered and focuses on development of problem-solving skills and the reasoning used by clinicians (Barrows & Tamblyn, 1980) . PBL is based on four insights on learning: constructive, self-directed, collaborative, and contextual learning (Dolmans, De Grave, Wolfhagen, & Van der Vleuten, 2005) . PBL facilitates the development of a number of key skills essential for good pro-fessional practice, including team work, cooperation, developing respect for colleagues' views, while also encouraging self-directed learning (Wood, 2003) .
The problems have to represent authentic situations in which health professionals might find themselves while offering individuals the scope to explore prior knowledge in relation to a particular topic. Individuals have to have adequate space and time in which they can reflect on their prior knowledge while constructing new knowledge through informing themselves with appropriate resources. Constructivist learning theory underpins both IPE (Curran et al., 2010) and PBL (Savin-Baden, 2003) . In PBL construction of new learning occurs through a dialogical process whereby students through discussion and debate share problems or tasks which further develops their understanding (Merriam, Caffarella, & Baumgartner, 2007) .
Small group learning methods such as PBL, have been identified as key mechanisms for facilitating IPE (D'Eon, 2005; Oandasan & Reeves, 2005) . According to D'Eon (2005) , learners must be able to transfer what they have learned to the real-world, and the use of problems is beneficial in terms of establishing a real-world context in which the new learning is to be used. In a collaborative planning activity that was undertaken in a multiprofessional daycare center, the health care professionals that participated emphasized three major outcomes. Firstly, mutual conversations and problem solving had become more frequent; secondly a shared language had developed and the participation and commitment of personnel within the working team had increased (Nummenmaa & Karila, 2006) . If improved interdisciplinary communication and an ethos of shared learning could be fostered at an earlier stage of professional development, it may potentially lead to better cohesion and teamwork in the future which may in turn improve health care delivery.
Professional bodies associated with the medicine (Medical Council), nursing (An Bord Altranais), radiography (Society of Radiographers) and physical therapy (Health Professions Council) professions have identified the development of communication, problem-solving, team-working, and clinical reasoning skills as essential graduate attributes. Having regard for the changing face of health care in Ireland with its emphasis on multi-disciplinary teams in primary care, it became apparent that the introduction of an a more integrated approach to learning namely IPE is important in order to improve collaboration and the attitudes which health care professionals develop towards their fellow professionals. The aim of IPE is to transform traditional individual professional knowledge into collaborative knowledge, which may ultimately lead to the provision of good patient-centered health care. The value of IPE lies in its potential to offer multiple perspectives on clinical issues and through these opportunities for enhancing collaborative care (Hammick, 1998) . Interprofessional education attempts to expose students to the role of other health care professionals, and by combining it with PBL, it offers them the opportunity to do so. 
Methods

Participants and Context
Interdisciplinary meetings were organized with participants being invited from the academic staff in nursing, physical therapy, radiography, and medicine. Initial discussions involved exploring our own concepts of interdisciplinary working since in the majority of incidences the individuals involved in the planning group had had a traditional single disciplinary undergraduate education and had not experienced IPE. Through this interdisciplinary discussion group, the module learning outcomes were established. An educational developer advised that a student-centered, collaborative approach to learning could be achieved by adopting a PBL approach.
The IPE module was designed as an elective module aimed at Year One students from across the health science disciplines (i.e., nursing, physiotherapy, radiography, and medicine). Fifty elective places were offered in the module, resulting in five groups of 10 students, each of whom had a staff facilitator. Facilitators were drawn from all disciplines that participated in the module. All facilitators were required to attend education in relation to PBL and facilitation of PBL tutorials in advance of the commencement of the module.
Module Design
An interdisciplinary group, consisting of academic and clinical, nurses, physical therapists, radiographers, and doctors designed the problems for this module. Students from each profession were also involved, as were a number of librarians, the process was guided by an educational developer (Azer, 2007) . The concepts underpinning the development of the IPE module through PBL are presented in a concept map illustrated in Figure 1 (Novak & Canas, 2006 ) . The problem design group was initially given a brief introduction in relation to the requirements of good problems by the education developer (Barrett & Moore, 2011) . The module learning outcomes were used as the basis for problem development. The problem developers were encouraged to be as creative as possible. A matrix was developed that illustrated where each of the module learning outcomes would be addressed by the problems designed for inclusion in the module thus ensuring on completion of the module that each of the module learning outcomes were achieved.
The module included five problems which addressed the following areas: personal professional identity; professional identity of each member of the multidisciplinary team (MDT); specific cases where the team members would have to work together (e.g., respiratory, obesity); and communication of the role of team members to individuals outside the MDT. A student manual was developed outlining learning outcomes, the problem matrix by which the outcomes would be achieved, an outline of the roles of individuals in the PBL group, and the timetable for the module. A facilitator manual was developed with identical content to the student guide together with the problems and guidelines for the tutors in relation to guiding students towards the module learning outcomes.
Module Evaluation
IPE was evaluated using two scales: (a) the Readiness for Interprofessional Learning Scale (RIPLS) ( McFadyen, Webster, Strachan, Figgins, Brown, & Kenchnie, 2005; Parsell & Bligh, 1999) and (b) the Interdisciplinary Education Perception Scale (IEPS) (Luecht, Madsen, Taugher, & Petterson, 1990; McFadyen, Maclaren, & Webster, 2007) . The RIPLS is a 19 item scale where students identify their degree of agreement with statements using a fivepoint Likert scale ranging from "Strongly Agree" to "Strongly Disagree. " The responses are scored (strongly agree=5, agree=4, neutral=3, disagree=2, strongly disagree=1) and combined into the following subscales: Teamwork and Collaboration (items 1-9), Negative Professional Identity (items 10-12), Positive Professional Identity (items 13-16), and Roles (items 17-19). The IEPS was developed to gauge professionally orientated perceptions and related affective domains for participants in an interdisciplinary education program. The IEPS scale consists of twelve components whereby students identify their agreement with statements on a six-point Likert scale ranging from "Strongly Agree" to "Strongly Disagree. " The responses are scored (strongly agree=6, agree=5, somewhat agree=4, somewhat disagree=3, disagree=2, strongly disagree=1) and are combined in a prescribed manner to form the following concepts: Competency and Autonomy (items 1,3,5,7,8), Perceived Need for Cooperation (items 4 and 6), and Perception of Actual Cooperation (items 2,9,10,11,12). The validity and reliability of the RIPLS scale has been established (McFadyen et al., 2005) as has the validity and reliability of the IEPS (McFadyen et al., 2007) . As this study involved evaluation of standard educational practices and the responses yielded were anonymous, it was exempt from ethical review in the institution in which the study was being undertaken.
Data Analysis
PASW version 18 (IBM, Chicago, IL 60606) was used to perform the statistical analysis. Since the data derived from the RIPLS and the IEPS are ordinal in nature, that is, students rank order their perceptions on a scale, it was considered appropriate to use nonparametric analysis and more meaningful therefore to present the medians and ranges of the data (Hicks, 2005) . Initial descriptive analysis was undertaken to examine the median and range of the data. The median is the mid-score in a set of results whereby 50% of the scores lie below it and 50% above (Hicks, 2005) . The Wilcoxon Signed Rank Test was used for analysis as it is designed for use with repeated measures data, as in this case, where students' perceptions were measured on more than one occasion (Pallant, 2007) . The Wilcoxon Signed Rank Test is the nonparametric equivalent to the repeated measures t-test, but instead of comparing means, it compares medians. During the Wilcoxon Signed Rank Test the data are converted to ranks and are compared pre and post intervention (Pallant, 2007) .
Results
In total, 51 students elected to undertake the collaborative education for health professionals module in the first academic session and 45 in the second. Twenty-eight students from the first cohort and 33 students from the second cohort returned completed pre and post module questionnaires.
Interprofessional Education Evaluation
The students' attitudes pertaining to readiness for interprofessional learning as measured by the RIPLS scores are summarized in Table 1 . The Wilcoxen Signed Rank Test was used, where paired data were available for both pre and post module scores for the same individual (n=28 cohort 1) and (n=33 cohort 2). In relation to the RIPLS scale the range of
• volume 6, no. 2 (Fall 2012) potential scores in each subscale are as follows: Teamwork and Collaboration 9-45; Negative Professional Identity 3-15; Positive Professional Identity 4-20; Roles 3-15. The first subscale teamwork and collaboration, which examines students' willingness to learn with and about other professions, improved significantly in each cohort (cohort 1: Z score=-2.67, p=0.008, r=0.52; cohort 2: Z score=-2.73, p=0.006, r=0.47). The positive professional identity subscale, which examines whether students have a positive predisposition toward sharing their learning with other professions, also improved significantly in each cohort (cohort 1: Z score=-2.23, p=0.027, r=0.52; cohort 2: Z score=-2.90, p=0.004, r=0.51). The second student cohort reported a significant improvement in their understanding of their own and others' roles within the health care team (cohort 2: Z score=-3.16, p=0.002, r=0.56). While the differences observed following the module were small, they were shown to be statistically significant. The negative professional identity subscale, which examines students' negative perceptions of interdisciplinary learning, did not change significantly in either cohort.
The student attitudes pertaining to interprofessional collaboration as measured with the IEPS are presented in Table 2 . In relation to the IEPS the range of potential scores in each subscale are as follows: Competency and Autonomy 5-30; Perceived Need for Cooperation 2-12; Perception of Actual Cooperation 5-30. The first subscale pertains to the competency and autonomy of individuals in their own professions and the respect that they are shown by other professionals. Students in both cohorts reported significant improvements in their perceptions of competency and autonomy on completion of the module (cohort 1: Z score=-2.17, p=0.030, r=0.42; cohort 2: Z score=-2.91, p=0.004, r=0.51). Again while the differences observed between pre and post module values were small, they were shown to be statistically significant. The third subscale examines students' perceptions of actual interdisciplinary cooperation, and this improved significantly in the second student cohort (cohort 2: Z score=-3.12, p=0.002, r=0.55) but not in the first student cohort. Students' perceived need for cooperation did not change significantly in either cohort.
Discussion
The results of this study establish that the baseline level of commitment and readiness for IPE was high in each student cohort at the commencement of this module. Health science students, who elected to undertake this interdisciplinary module, demonstrated significant improvements in terms of their perception of team work and collaboration and their positive professional identity. Students in the second cohort also demonstrated an improved perception in terms of their professional roles. Lindqvist et al. (2005) found that students in interdisciplinary groups developed more positive attitudes towards the different health professions than students in single discipline education. There is favorable evidence for IPE within PBL settings in terms of improving attitudes towards other professional groups (Thompson, 2010) . Students also demonstrated significant improvements in relation to the perceptions of autonomy and competency with students in the second cohort demonstrating improved understanding in terms of their perceptions of actual professional cooperation. Goelen, De Clercq, Huyghens, and Kerckhofs (2006) used the IEPS scale to examine change in attitudes in health care students participating in a single IPE module, and they, too, found statistically significant improvements in students' attitudes pertaining to the competence and autonomy of their own profession. When considering the results of this study, it could be suggested that PBL nurtured the development of the students' positive perceptions of teamwork and collaboration. Professional identity, too, may have increased through the small group experience, which allowed students to understand their role within the health care team more fully through discussion and independent research undertaken as part of the learning process. In a direct comparison study of IPE delivered to students from across professions the authors reported that students preferred case or PBL learning to other forms of IPE (Curran, Sharpe, Forristall, & Flynn, 2008) . As a PBL tutor for the module being examined in this study, it was evident that at times, it was difficult to encourage students to believe that what they already knew was valuable and worth sharing with their colleagues (Newton & Wood, 2009 ). Experience of this module, however, demonstrated that group dynamics improved as the module progressed. As a facilitator, it could be observed that the PBL tutorial group itself under went a process of group formation as identified by Tuckman (2009) (i.e. forming, storming, norming, and performing) before the learning process was optimal. As Hughes and Lucas (1997) commented, the PBL process cannot just be viewed as a method of delivering curriculum. A major factor in the success of this process is that students learn the group dynamics of working together.
This IPE module may have facilitated the development of a positive professional identity by virtue of the student-centered nature of PBL. In some respects, the success of student-centered learning as a concept may be explained by self-determination theory (Lonsdale, Hodge, & Rose 2009) . A central tenet of this theory is that humans have three basic psychological needs that must be satisfied if they are to experience optimal psychological well-being and long-term motivation. These needs are autonomy, competence, and relatedness. Student-centered learning and in turn PBL offer control, and hence autonomy, to students in terms of determining what, when, and how they learn. Professional student-centered IPE modules should stimulate the development of autonomy, responsibility, decisiveness, prioritization, competence, and relatedness as students engage in the process. Professional programs would benefit from a greater emphasis on student-centered learning within their curriculum, since it facilitates a smoother transition from student to graduate. Indeed, a more student-centered approach could bridge the theory-practice divide with which many professional programs struggle. Many of the skills fostered by engaging in student-centered learning are required by individuals in their professional lives. Nieweg (2004) commented that a competence is basically a developmental concept that demands a student-centered curriculum. Since fundamentally professional accrediting bodies are seeking the attainment of competencies, it would seem intuitive that student-centered learning is essential in a professional program. This module appeared to encourage students to engage in independent learning outside the PBL tutorial, a skill necessary for continuing professional development. Encouraging students to become self-directed learners who develop the skills to engage with resources is challenging. However, being a PBL facilitator relinquishing control and allowing students to take ownership of their learning was initially challenging but ultimately empowering for both the student and facilitator. The participation in the PBL tutorials and the obvious advancement evidenced in terms of progression of students' writing skills and information literacy illustrated that IPE delivered through PBL has benefits.
While it is important to examine the outcomes of this module in terms of change in students' perceptions, it is also useful to examine what we learned in terms of developing and planning a module such as this. One positive aspect of this module was the collaboration that was necessary between the staff and students from different disciplines and indeed from different schools. The ultimate success of this innovation was due mainly to the generosity and positive disposition of the staff and students involved. Collaboration between the staff had to be meaningful as a tangible deliverable was required. Engaging the stakeholders in the planning process for this module was essential to its success. As Oandasan and Reeves (2005) commented, when designing a collaborative initiative, a collaborative planning process is required whereby all stakeholders are involved. Inclusion of the librarian at each stage of the design, planning, and teaching and learning process was essential.
From a negative perspective, organization of IPE is a difficult task to achieve with numerous administrative or logistical obstacles that need to be overcome (Oandasan & Reeves, 2005) . Logistically, the development of this module was difficult. Identifying suitable timetable slots where all professional programs have a two hour slot free during the week proved challenging. A compromise was reached whereby two one hour slots per week, both of which were at lunch time, were identified. Engaging with the administrative staff responsible for timetabling each of the professional programs early in the process was important.
In terms of future planning, it is intended that the specific library skills sessions currently in place will be replaced by facilitator education in relation to information literacy skills. Despite the fact that the current library skill sessions are hands-on and directly applied to the problems in the module, students continue to have problems translating the learning in these sessions into action in terms of sourcing information. By educating facilitators, it may mean that information literacy skills will be more seamlessly introduced during the module in a more appropriate, meaningful and applied manner. Issues in relation to problems accessing and sourcing information could then be easily revisited with the facilitator who is on hand.
There are limitations in terms of the conclusions that can be drawn from this study. Firstly, this student cohort was a bias sample since the students that completed this mod-ule elected to do so as it was not a mandatory requirement for their core programs. As students had selected the module themselves, it is safe to assume they were aware of the nature of the module as it is clearly defined in the module descriptor, which is easily accessible online. If this module were to be run as a core module and therefore be a required element of a number of programs, the findings might potentially be different. However, it can be seen that even students who elected to undertake a module and were aware of the interdisciplinary nature of that module increased their readiness for IPE and their perception of interdisciplinary education. Secondly, the response to the questionnaires was poor particularly in the first student cohort. This may in part be due to the elective nature of the module that permits students to change their elective choice up to two weeks into the semester. Therefore, there may have been students present at the beginning of the module or at the end who did not complete either the initial or the final questionnaire.
While PBL is well supported in the literature, there is a body of literature that maintains that there is no convincing evidence that PBL improves knowledge base and clinical performance (e.g. Colliver, 2000) . Having undertaken a review of controlled evaluation trials of PBL in entry level therapy education it was concluded that there is currently no convincing evidence that PBL is more effective than traditional didactic education for entry level therapy professions (O'Donoghue, McMahon, Doody, Smith, & Cusack, 2011) . However, there is favorable evidence that IPE within PBL can improve attitudes towards other professional groups (Thompson, 2010) but whether this will lead to improved care delivery in the future has yet to be determined. Authors of a Cochrane review, Reeves et al. (2008) concluded that due to the poor quality of the studies identified, it was difficult to ascertain the effect of IPE and to understand the key features of IPE to train health and social care professional to work together effectively. They recommended that more rigorous research strategies (i.e. randomized controlled trials) should be employed in the future in order to provide more robust evidence.
The current situation in relation to this IPE module delivered in a PBL setting is that it continues to be undertaken by a number of key enthusiasts. However, if this initiative is to be sustainable in the long term, a commitment from senior management within the Health Science Schools and the College of Health Sciences will be important. In the United Kingdom, the National Health Service (NHS), the funder of health education, strongly supports the development of multidisciplinary education, hence its rapid development within third level health science education in the UK. Perhaps a commitment to IPE by the Health Service Executive and the Department of Health and Children in Ireland will be necessary in order to incentivize the process. Otherwise, it will remain the preserve of those that have an interest but will diminish once they leave.
